There is a tradition of planning cities and their infrastructure to successfully tackle communicable disease arising from urban development. Non-communicable disease follows a different course. Development brings in its wake a basket of adverse health and health equity outcomes that are proving difficult to tackle. In response, within Phase V of the European Healthy Cities Network, municipalities have implemented a range of policy and physical interventions using a settings approach.
Introduction
Study of the role of the built environment in addressing the wider determinants of health has been receiving increased attention in several countries (WHO 2010) . Led by studies in urban areas of middle to high-income countries, a research and policy agenda has emerged that focussing on non-health care interventions that address non-communicable diseases (NCDs) and health inequalities (Kochtitzky et al 2006 , WHO Commission on Social Determinants of Health 2008). Since the mid 2000s there has been a growing consensus that while personal factors are critical in determining health, the urban environment exacerbates or mitigates health and well-being outcomes (Barton, 2009) . Globally, the impact of the built environment on health is now well evidenced and widely accepted for a large number of health outcomes (Rydin, 2012; Galea & Vlahov 2005) . Despite this, outside communicable diseases and interventions such as sanitation and access to water, examination of interventions that attempt to influence public health through city planning and urban design can be hard to find.
This paper reviews such interventions in cities active in Phase V of the WHO European Healthy Cities Network (EHCN). These fall within the 'Healthy Urban Environment and Design' (HUED) theme, one of three core themes in that phase. Cities were asked to submit case studies of their work and answer a questionnaire related to their activity.
In this paper, a review of the challenges faced, in what is fast becoming an important field of transdisciplinary research and practice is followed by a description of how the incorporation of city planning and development as a delivery tool for public health has emerged within the EHCN. Based on the preceding discussion and a realist-focussed analysis (Pawson et al. 2004 ), this section concludes by identifying five research questions. This prepares the ground for a description of the methodology developed for this element of the Phase V analysis, The findings are reported with an eye on being concise and also providing a glimpse into the richness of the case studies. Different issues within HUED are compared and thematic issues across the case study set are explored, providing the basis for addressing the research questions. That discussion leads to a reflection on how this study assists the development of a more integrative theory for evidence generation for healthy urban planning. Finally conclusions are drawn to assist cities in maximising a public health benefit through their urban development; aiding a more integrative understanding of the Healthy City approach; and providing recommendations for future phases of the WHO European Healthy Cities programme.
Challenges of public health action through urban praxis
The form and nature of the urban environment is critical to urban population health and the features needed for a city to better support population health are becoming increasingly understood (Rydin, 2012) . Focussing on NCDs, studies of the evidence base have started to yield potential causes and recommendations for evidence-based interventions (Grant and Braubach, 2010; Croucher, 2007) . However, causal inference is not simple or linear. Tesh (1988) explores multi-causality in public health and the term 'causal web' was coined (Grant and Braubach, 2010) referring to the complex causal pathways found in the healthy urban planning approach (Barton and Tsourou, 2000) . Cities across Europe face significant challenges such as climate change, ageing societies and providing housing and access to employment. Whilst addressing these challenges it is important to ensure that benefits are considered concurrently across multiple policy areas, a co-benefits model (Giles-Corti, 2010; WHO, 2011) . HEUD interventions, in terms of health effect, are a 'blunt' weapon, the capture of co-benefits, both in terms of multiple health outcome and to wider society, is especially important to widen buy-in. Pivotal to success is marrying the public health sciences and traditions with the contribution of spatial planning and development (Kidd, 2007) . Cities are complex systems, problems in complex systems require tackling with a systemic approach (Head, 2010) , a model for using a health lens through which to appraise urban planning and transport decisions has already been proposed (Barton and Grant, 2006) . Spatial planning (Stead & Meijers, 2009 ) can be considered a systems approach (Bertalanffy, 1969) and as such has an important role at the core of HUED.Spatial planning provides entry into the city system through the praxis of the built environments professions, using the terms praxis as the deployment of knowledge to serve the goal of action (Flyvbjerg, 2001) . This broadly describes the modus operandi of built environment practitioners, a range of distinct but closely related professions involved in the activities of spatial and transport planning, built development and urban and landscape design. Their work ranges widely, covering new build and renewal, and is delivered at a range of scales, from building and street, home-patch and neighbourhood, to district, city and even city region (Barton, Grant and Guise, 2010) .
The healthy city approach is a settings approach (Dooris et al. 2007) . Expressed from its inception, the Ottawa Charter for Health Promotion stated that 'Health is created and lived by people within the settings of their everyday life' (WHO et al 1986 p7) . The focus is on citywide action and governance guided by programme logic (De Leeuw, 2001 & 2015a . HUED takes on the challenge of keeping the programme connected to the importance of place and physical change. Seeing place as relational, dynamic, layered and with spatial qualities of nodes, networks and scale is important in urban public health research (Cummins et al, 2007) , an understanding that also needs to inform the design and evaluation of interventions.
The neighbourhood scale as a setting for health has been under much scrutiny. Drawing conclusions across different studies, where data may come from countries with very different urban patterning, requires care. However, a number of reviews have found that many physically measurable attributes of residential neighbourhoods are associated with risks or challenges to health (Renalds et al 2010; Croucher 2007; Grant and Braubach 2010; Diez and Mair 2012) . Impacts on known determinants of health include effects on levels of physical activity, social capital and fear of crime. Health impacts themselves include, but are not limited to, effects on body weight and diabetes, hypertension and depression; all independent of individual variables such as education and income. Associated neighbourhood characteristics include, but again are not limited to, residential density, walkability, presence of local amenities, access to nature, land use patterns, access to work and access to healthy food. In a few cases the reviews cited above point to evidence of causality. Cities using HUED activity in the EHCN are seeking to influence these and other physical characteristics of neighbourhoods that can limit health and/or decrease health equity.
Evolution of healthy urban planning in the WHO Europe Healthy Cities Network
The HUED theme finds its first roots in Phase III, 1998 -2002 (Belfast Healthy Cities, 2014 . The built environment was recognised as an important component for the EHCN when 'Transport, environment, planning and housing' was agreed as one its four core themes. In Phase IV, 2003 Healthy Urban Planning' became a theme and theoretical development was supported by a key text (Barton and Tsourou, 2000) and tested through the experience of cities within a thematic sub-network (Barton et al., 2003) .
Do planning policies and proposals promote and encourage health through: Supporting healthy personal lifestyles?
Providing safety and the feeling of safety?
Promoting social cohesion and social capital?
Supporting equity?
Providing quality housing? Ensuring good air quality and a high quality visual environment? Access to work?
Adopting a sustainable approach to water, sanitation and drainage? Access to local facilities and services?
Wise use of land and resources; and support for biodiversity? Promoting access to local, sustainable food and food production?
Addressing climate mitigation and adaptation issues? Barton and Tsourou, 2000) Phase IV posited of twelve objectives for healthy urban planning. Devised by the cities (Barton and Tsourou, 2000) , this original set has been revised through subsequent experience and testing. The list, presented here (Table 1) , better covers HUED determinants of health not previously covered; namely biodiversity, food issues, and energy and waste (as resources).
Health and Health Equity in All Policies was the overarching theme for Phase V (2009 Phase V ( -2013 , three core themes were identified: Caring and supportive environments; Healthy living; and HUED. Cities were given this thematic definition of HUED: 'A healthy city offers a physical and built environment that supports health, recreation and well-being, safety, social interaction, easy mobility, a sense of pride and cultural identity and that is accessible to the needs of all its citizens. ' (WHO, 2008 P5) HUED, as a theme, was presented as comprising eight 'important issues' (WHO 2009):
1. Climate change and public health emergencies. Tackling the health implications of climate change in cities and being vigilant about global changes. 2. Exposure to noise and pollution. Promoting and adopting practices that protect people, especially children, from health-damaging exposure. 3. Healthy urban planning. Integrating health considerations into urban planning processes, programmes and projects and establishing the necessary capacity and political and institutional commitment to achieve this goal. 4. Healthy transport. Promoting accessibility, by facilitating the ability for everyone, including very young people and people with limited mobility, to reach their required destination without having to use a car. 5. Healthy urban design. Creating socially supportive environments and an environment that encourages walking and cycling. Enhancing cities' distinctive and multifaceted cultural assets in urban design. 6. Housing and regeneration. Increasing access through planning and design to integrated transport systems, better housing for all, health-enhancing regeneration schemes and to green and open spaces for recreation and physical activity. 7. Safety and security. Ensuring that the planning and design of cities and neighbourhoods allows social interaction and increases a sense of safety and security. 8. Creativity and liveability. Promoting policies and cultural activities that encourage creativity and contribute to thriving communities by developing social capital, improving social cohesion.
The current analysis of city activity needs to contribute to the next stage of evolution of HUED. Consistent with the realist approach being used in Phase V evaluations (Pawson et al. 2010 , de Leeuw 2015b , we need to hear experience from the cities:
 Are some types of physical intervention are more effective than others?  What outcomes are the cities finding?  How are cities creating the conditions for success?  What lessons arise for cities wanting to use urban change for public health?
These four questions acts as initial probes for eliciting meaning from the data. At a more fundamental level, action research in this field is held back by different epistemological paradigms and we must ask: Can a more integrative theory of evidence generation help in bridging the health and urban planning fields?
Methodology
De Leeuw (2015b) in this special issue describes in detail the overarching methodological approach for the Phase V evaluation, which broadly follows a realist paradigm. This section focuses on the specific approach derived from that for the HUED analysis. All data has come from cities themselves, from two sources, firstly responses to the 'General Evaluation Questionnaire' (GEQ) and secondly case studies submitted by cities against a template. No health data was asked for and this study does not fit a normal controlled method. This study does not attempt to attribute causality, efficacy or effectiveness. Acknowledging that the public health model that best fits HUED is one of a 'multi-causal web' (Zoller 2005 , Tesh 1994 ); a combination of self-selecting and self reported narratives, and the realist approach used, means that any conclusions posited are suggestions arising from patterns in the data. As such, the paper contributes to the systemic action research (Dick, 2012) required for study of healthy urban planning. Analysis was also influenced by a 'design research' paradigm (Friedman, 2003) , whereby the focus of enquiry emerged as the data was interrogated. This is an inductive methodology (Thomas, 2006) and views the data, as containing tacit knowledge from cities. The research task is to spot patterns, contradictions and trigger plausible theories in response to the initial research questions.
Establishing the dataset
Within these the relevant datasets were determined. For the GEQ, the baseline used was the responses to three questions from the 71 cities returning the questionnaire that has a relevance to HUED, neighbourhood safety (Q40), climate change (Q41) and physical activity measures (Q44), these helped add qualitative information for these issues. For case studies, cities could submit one or more identifying the core theme, guided by an online form. Of 158 case studies, 35 were submitted as HUED. All case studies were extensively coded using Nvivo software against a set of over 100 hierarchically grouped codes. Coding identified text fragments of interest for subsequent analysis. The coding list was developed to allow flexibility when interrogating the data and to provide a platform for inductive qualitative enquiry (Thomas, 2006) .
In order to ascertain what activities in cities should be included in analysis of HUED, the authors developed the following intervention definition:
'A Healthy Urban Environment and Design intervention is one that is intended to change the physical form or physical management of the city or parts of it, or change citizen engagement with planning, development or management of the physical form of the city or parts of it, with the intention of a positive health outcome; an increase in health equity is considered a positive health outcome.'
Initial scoping against this HUED definition, identified a further 25 relevant case studies bringing the total set to be reviewed for inclusion to 60. These 60 were then hand sifted, examining each against the eight HUED issues. This led to 14 being rejected. In addition all 98 case studies not included in the set of 60 were then filtered using the key words food, housing, work and employment, to check for further HUED studies; none were found. The result was 46 case studies, submitted by 31 cities, as the HUED dataset, table 2 lists all 46 case studies, together with a mini-descriptor and a classification of primary and secondary foci and/or impacts across the eight HUED issues (see also Figure 1 ). The findings and discussion below contain further abbreviated details of many of the case studies, a fuller account can be found in Grant and Lease 2014. Key: ✓ Primary focus of case study activity ✓ Secondary foci or impacts of case study activity 
Healthy Urban Environment and Design

The conceptual framework
The 'important issues' of Phase V can be grouped into four pairs. Similarities in each pairing mainly relate scale of activity stretching from city-wide strategic policy to actions that directly influence
Figure 1 Health Urban Environment and Design: Interventions modify lifestyle outcome leading to health impacts
people in their local areas. A conceptual framework (Figure 1 ) has been constructed to show how HUED can be unpacked within the overall Phase V logic model (Green, 2015) .
Analysis of the data
Respondents who provided the base data had differing level of English language and communication skills, they had a variety of relationships to the interventions and of access to accurate source information. It must also be recognised that both the cities and the researchers were working under considerable time constraints. As such we adopted a pragmatic approach to the analysis (Morgan 2014) .
Each of the 46 case studies was scrutinised using the Nvivo coding and allocated to one of the eight 'important issues'. Due to the systemic nature of HUED activity, case studies could be influenced by, or have impact on several issues, this was recorded. Content was then analysed through pinpointing text fragments in each case study that were associated with any of the four plus one research questions.
An excel spreadsheet was then used to sort and cluster responses into main sub-themes. Similarities and patterns in the data were looked for, and if these gave rise to new lines of inquiry (e.g. were there any patterns in the way cities handled food related interventions?), new enquiries could then be initiated using the extensive Nvivo codes or via free text searches within the case studies. City responses to relevant sections of the GEQ were sifted and sorted for thematic patterns to provide aan additional layer of understanding.
Findings
This section starts with a broad description and analysis of interactions between issues. Details of the case studies follow, with a focus on the underlying problems addressed and the triggers for action. Within the constraints of this paper, only the briefest flavour of the breadth and nature of the interventions can be given. This is followed by analysis through the Nvivo codes related to: use of evidence; outcomes in terms of lessons learnt, transferability and systemic change; and finally project evaluation.
Of the 31 HUED case study cities, new cities accounted for 26% (8) of the HUED group, compared to 28% of all cities in the Phase. 13% (4) HUED cities have been participants in all five phases of the Healthy Cities programme, the same proportion as the 13% they account for in the 99 Phase V cities. Phase V cities having some participation in one other phase amounted to 25%, compared to 29% of HUED cities; whilst 30% of Phase V cities had participated in three or more previous phases, compared to 29% of HUED cities. Overall, the conclusion drawn is that the ratio of healthy city experience in HUED cities differs little from the total Phase V cohort.
Spatial coverage
Spatial coverage was analysed for each case study and categorized as city-wide, city centre only, single location (not city centre) or multiple targeted locations. Figure 2 shows the spread of these categories. 
Population
The HEUD cities mainly fall into the 100,000-499,999 population group (18 cities); six fall within the >500,000 population group, and a further six fall in the 50,000-99,999 group. Only one HUED city (Pärnu) has a population below 50,000. The conclusion is that overall the population spread in the cities with HUED case studies follows the spread of the 99 Phase V cities.
Geography
In the cohort of 31 cities, the largest group was the 15 cities from the Euro OECD region at 48.5% this is over-represented compared with 35% in the entire 99 cities. Over-represented also were cities in New Europe with five cities (16% compared with 13%). Under represented groups were the Mediterranean region 9 cities (29% compared with 41%) and New Independent States with just two cities (6.5% compared with 11%).
Issue focus within case studies
Each of the 46 case studies was allocated to one of the eight HUED issues based on the primary focus of activity (Figure 3 ). Healthy Urban Planning and Healthy Transport accounted for roughly 46% of the studies and Healthy Urban Design and Housing and Regeneration for approximately 29%, with the remaining 4 other issues accounting for 25%. Although each case study was assigned to a single primary HUED issue, intended and unforeseen 'secondary' impacts reported by the cities were also recorded. A pattern worth noting is the average Creativity and liveability (n=7) number of HUED issues (primary and secondary) influenced for a case study type compared with the maximum (Figure 4 ).
Figure 4: Number of HUED issues (primary and secondary) influenced by each HUED issue category
Although not statistically robust, the usefulness of this pattern is that it reveals a potential in which types of intervention might influence a wider spectrum of HUED issues (the numeric maximum) and also the degree to which cities submitting case studies have been able to achieve that potential (the gap between the maximum and the average). Interventions focussing on healthy urban planning, closely by those focussing on climate change, have the greatest potential to have wide influence. Although, with only two climate change examples, a larger study pool would be required to test if this holds true. Healthy transport and healthy urban design interventions also score well. Another view of the HUED as a system can be gained through noting the number of times an issue has been influenced through being a secondary factor (Fig 5) . Creativity and Liveability has the highest score. Safety and Security, Healthy Urban Design and Healthy Urban Planning are also issues that Creativity and liveability were strongly influenced by case studies primarily focused on other issues.
Climate Change and Public Health Emergencies and exposure to Noise and Pollution
Case study examination revealed that for these two health protection issues, 17 cities pursued action at strategic city-wide policy level or through local action. In terms of primary themes, only two HUED case studies related to Climate Change and two to Noise and Pollution; no case studies focussed on Public Health Emergencies. In case studies with other thematic primary issues, Climate Change was a secondary issue for a further eight and Noise and Pollution for a further five.
Triggers for action were various. In Amaroussion, citizens avoided the centre in the summer because of the heat; with few green areas and little shade, an unpleasant heat island resulted. In Kirikkale, a wastewater treatment plant was initiated by political support. In Arezzo, the local population reported high pollution levels and requested a health survey, funding from the national research council and EU's LIFE Programme were enablers.
The small number of case studies relating to climate change is not symptomatic of a general malaise in tackling the issue. GEQ Q41 asked cities to rate and comment on city urban planning for mitigation of, and adaptation to, climate change. There were 65 responses demonstrating that climate change issues are taken seriously by many cities. These responses, which described action in the cities, can be broken into several categories as indicated in Figure 6 . Some cities reported only mitigation or adaption activity (approximately two thirds of the latter being related to increases in drought or flooding). 16 cities reported both adaptation and mitigation, four of these used a comprehensive whole city planning approach. These four were Manchester's 'A Certain Future programme'; Cherepovets' comprehensive package of actions using ecological, transport and housing programmes; Derry/Londonderry's 'Eco City' approach; and Seixal's approach in reconciling environmental protection with economic development and social cohesion. Worryingly the GEQ also showed that 13 cities were not aware of the relevance of climate change to the Healthy Cities' HUED theme.
Healthy Urban Planning and Healthy Transport
These two issues were tackled with health promotion interventions that were place-based and had a city-wide scale of activity. Twelve HUED case studies primarily dealt with Healthy Urban Planning and nine with Healthy Transport. Examples of the former included a Belfast indicators project 'Good for regeneration, good for health, good for Belfast'. This saw a health impact assessment specialist contribute to an EU URBACT II programme developing criteria for healthy sustainable city development. Meanwhile, in Dimitrovgrad the objective was to reduce inequity in deprived neighbourhoods through the development of social services and a more inclusive public realm. Healthy Transport included Izhevsk's 'Active city' with the creation of 'health paths' linked to promotion of Nordic Walking and construction of a cycle network. Modena used the WHO HEAT tool (Kahlmeier et al. 2010 ) to justify and build a new cycle path, innovatively using this tool to educate people about the benefits of active travel. This on-line tool provides a calculated financial estimate of the benefits arising from health outcomes due to new or improved walking and cycling infrastructure.
A variety of triggers initiated action. Frequently policy impetus from outside the city played a part, such as WHO, EU or national commitments. These high level policies gave traction to problems that had been identified locally, be they air quality, health inequalities, lack of physical activity or in the case of Stoke-on-Trent ensuring that they did not 'build-in poor health' to major regeneration schemes.
Healthy urban design and housing and regeneration
Interventions primarily focussing on these two issues were to be place-based and required neighbourhood or local level activity. A health promotion stance was taken. There were nine case studies relating to Healthy Urban Design and four relating to Housing and Regeneration. Underlying problems often had a strong social dimension, such as extensive Blue Flag beaches in Jurmala that were inaccessible to those with disabilities. An area in Helsingborg with a very mixed cultural population and high turnover of residents had worrying levels of park vandalism and lacked natural meeting places. Triggers for projects came mainly from municipalities themselves. In Preston however, local groups wanted to develop a mechanism for supporting community environmental activity across the city. Funding was a great motivator; the Turin programme received EU finding for its activity, and municipality funds in Gyor brought the project forward from a later time frame.
Urban Design and Housing and Regeneration accounted for 28% of the 46 case studies, second only to Planning and Transport. All bar one of the studies had a physical intervention at their core. Studies were of two types. Firstly, in about half the cases the physical intervention was intimately connected to a specific local context, such that replication in the same city, or elsewhere, would difficult. Secondly, those where a template had been developed which could, with adaptation, be applicable in other cities without too much difficulty.
Safety and Security and Creativity and Liveability
For these two issues, health promotion was pursued through physical and non-physical interventions in local environments. There wide variation in the eight case studies, only one (a road safety traffictraining park for children in Denizil) related to Safety and Security. In Kuopio, community centres for elderly were developed as a place for socialising and receiving support allowing elders to stay living in their own homes for longer. In Swansea, the police saw the potential of a Healthy Cities' approach for integrated and preventative approaches to address problems caused by substance misuse.
Underlying problems such as isolation, anti-social behaviour and the need to better support vulnerable groups were evident in several studies. Long-term policy priorities combined with access to new funding often triggered activity.
Although only eight case studies focused on these issues, 14 case studies within other HUED categories had a secondary influence on 'Safety and Security' and 23 on 'Creativity and Liveability'; in particular, those whose primary focus was Healthy Urban Planning, Healthy Transport and Healthy Urban Design.
The GEQ (Q40) asked the degree to which implementation of physical design contributed to the feeling of safety and pride in neighbourhoods. There were 19 answers, with respondents citing activity including urban renewal, supporting more activity on local streets, better street lighting, new local public spaces and focussing on target groups and citizen engagement.
Use of evidence
The use of evidence was largely lacking from the reporting of the case studies focussing on climate change, safety and liveability. Case studies relating to noise and pollution often commissioned both qualitative and quantitative evidence gathering. In relation to interventions based on urban planning, transport, urban design and housing; use of evidence is apparent in a number of case studies. Leading practice can be seen in cities such as Rennes. Here collaboration with partners gave better access to background knowledge and evidence, a range of local data were collected and analysed by panels of experts who then identified issues and how to manage the implementation. In Belfast, a formal systematic evidence review was used; this helped identify lack of appropriate data as a key issue when considering the health effects of regeneration. Cities applying the WHO HEAT tool were by default accessing an evidence-based approach, and for Modena this helped to convince politicians of the benefits.
Outcomes
Healthy Cities is a long-term programme; healthy urban planning may guide physical change over 10-25 years, the period of city plan. As such, within the prevailing public health research paradigm, population health outcomes will always be difficult to measure and attribute. With the systemic nature of HEUD, many co-benefits and intermediate outcomes occur and are sought. This section reports such outcomes in three clusters; systemic change, transferability and lessons learnt.
Systemic change
Systemic change was not rigorously assessed in any of the studies, but alluded to in a majority. All four cities with climate-related activities reported fundamental shifts in the way they worked, such as a change in their practice of stakeholder or public involvement. Kirikkale, recorded an influence on 'governance' and Amaroussion noted now being better able to address the social determinants of health with stakeholders and local people. All the cities, bar one, primarily addressing Healthy Urban Planning and/or Healthy Transport issues reported strategic influence, in particular spreading better understanding of the social determinants of health and health equity.
Transferability
Tools were clearly useful devices for developing transferability. In Belfast, checklists were found valuable for linking discussions between regeneration and health. This enabled the move from a pilot demonstration project to mainstreaming of the approach. Oestfold County reported that ensuring spatial plans incorporated health priorities meant that it would be easier to implement health prevention and health promotion measures in future.
Many interventions were too grounded in locational specifics to make them transferable (particularly complex urban regeneration projects), however a number could serve as templates for similar situations such as: Jurmala's accessible beaches and group house programme; Ljubljana's sheltered housing; Preston's environmental forum, community growing and Healthy Streets programme; Kuopio's model for community centre provision; and Swansea in tackling substance abuse. Several cities' pedestrianisation and greening of city centres interventions are also transferable. With many examples, the practice of Health Impact Assessment (HIA) in physical planning, using a multitude of approaches, is another transferable tool that can be a positive addition to partnership working.
Lessons learnt
The learning reported by the cities through HUED activity was very rich; it is outlined below in three categories.
Vision and advocacy:
The message from the case studies was that long-term vision needs marrying with the use of relevant and timely milestones to enable early wins. Albeit a complex agenda, successful projects focused on key local issues, using clear messages. Respondents found that a demonstration project can be very effective as proof of approach. And in advocacy, public health professionals needed to be positive in their representations, seeking to offer solutions to partners.
Working with partners:
Partnership working needed time and co-education and expert advice was often cited as important. A partnership approach enabled partners to take ownership of the milestones and so help spread commitment. A typical experience was that of Amaroussion, where crossdisciplinary partnerships, with public consultation were very important for success. Stoke-on-Trent set up a 'learning framework' enabling all stakeholders to move forward together. In terms of Healthy Transport, the lessons here were of a different nature. Transport professionals are a technical profession with their own funding cycles and valuation methods. Tackling this, cities talked a lot about the value of 'inter-departmental working', 'collaboration with other sectors', connecting 'city departments'.
Leadership: Cities found that support was needed at a strategic level, this includes provision for, the impact that being a Healthy City has on resources. High level monitoring is important, particularly in an environment subject to policy shifts. Some very positive experiences were recounted. In Ljubljana, raised awareness through healthy city activity, city departments are now better connected and more transparent, the result; a better quality project. In Parnu, local people were the block and the municipality saw the need to educate people to use active travel. To do this they studied people's needs and everyday life patterns. Through this analysis they engaged people and NGOs to participate in decision-making.
Project evaluation
With only two exceptions, cities were unable to submit evidence of effectiveness. In the two cases where this was available the nature of the intervention itself, such as improvement to specific cycling infrastructure, allowed for a simple before and after monitoring of use. Lack of health related data is not surprising since the time horizons for HUED health outcomes are long-term, set against much shorter implementation time-frames. Moreover, as already discussed, causal attribution to a specific interventions would be unobtainable. In spite of this cities attempted evaluation through a range of approaches.
Jurmala reported an observable improvement in health and social integration in the target group, and Kuopio put in place a methodology to annually assess the social and financial effects of its activity. A food growing project in Preston gathered self-reported health and well-being data and Preston's 'Healthy Streets' were evaluated using a mix of quantitative and qualitative data. Several cities engaged in programme evaluations. The amount of physical activity in Izhevsk was considered improved as a ninth of the whole population participated in an intervention event. Participation in a cycling initiative in Preston was found to have generated 1,349 new participants and 4,107 visits to scheduled events.
Other cities deemed projects a success through achieving project objectives. HIA in Arrezo has led to the Municipality have second thoughts about enlarging an incinerator. Helsingborg stated that its project was so successful that it might become a permanent programme. Modena's 'Ecological Sundays' led to the development of a new network of stakeholders now interested in well-being and the public's experience a car-free city centre changed attitudes. The benefits of fewer cars in terms of enjoyment and well-being is leading to calls for pedestrianisation of other areas of the City.
A few cities engaged in very useful self-reflection. Preston considered that it should have built more radial cycle paths into what has become a very successful orbital cycle path. Bursa, Moderna and Rotterdam, noted the need for more robust evaluation plans.
The GEQ also provided evaluation information. Asked about the impact on local and national measures to increase physical activity (Q44), cities cited over 20 projects where they had found or were expecting an impact. Impacts cited included support for; active travel, everyday activity, access to leisure activity centres and healthier neighbourhood design.
Discussion
Compared with Phase IV (Barton and Grant, 2012) , HUED activity, is more widespread across the network and of greater variety. The methodology of the Phase V evaluation has been more detailed and provides the basis, with cities, for the co-generation of knowledge to inform practise. However both the strengths and the limitations of the methodology need acknowledging. Although the realist approach adopted has the potential to yield more robust results, resource and time limits have lead to the absence of some key elements such as checking the veracity of city claims, and reviewing and refining the findings with the participants. As HUED is part of a long-term programme, some of this will be covered as cities enter phase VI and respond to Phase V evaluations.
Effectiveness of types of physical intervention
Of the 46 HUED case studies, Healthy Planning and Healthy Transport accounted for almost half. It is perhaps unsurprising these activities are popular as they are often woven into physical investment to serve needs for housing, jobs and leisure. These types of intervention were particularly effective in providing co-benefits (Younger et al. 2008 ) through addressing the other HUED issues (Figure 4 ). City and transport plan-making requires widespread consultation embedding the crucial political and community support that leads to well supported interventions.
With very few examples, interventions having the weakest co-benefits were those focussing on the narrower, health protection issues of pollution, noise, safety and security. When these targeted a specific challenge to health, such as poor air quality, they can be highly effective, but as they are not systemic, unforeseen consequences will need to be carefully considered.
In terms of Healthy Urban Planning and Housing and Regeneration cities noted benefits through forging partnerships with other professionals and stakeholder groups, recognising that these relationships would bear fruit in future projects.
At its best HIA, used across a range of intervention types, was practised a tool with wide application that can ensure engagement with stakeholders and other professions.
Cities reported useful lessons for advocacy, partnership working and leadership in public health. Transferability was only been adopted as a core goal for intervention design by a few cities. Following the dire lessons of physical determinism (Franck, 1984) , transferability in urban policy needs to be handled with great care. Further examination of these case studies and discussions with cities is required to clearly define how transferability can be usefully defined in this context.
Creating the conditions for success
HUED programmes need to be spatially aware with a deliberate relationship to a chosen scale. The most potent scales for co-benefits were city-wide policy or programmes, and neighbourhood activity.
In an early review of healthy city literature (Kenzer 2000) , there are several references to city planning, but no reference to 'neighbourhood'. Just over a decade later a comprehensive review has 15 references to neighbourhood (Rydin, 2012) , cities are finding the neighbourhood scale valuable for creating well supported projects.
The case studies show that clustering action can be effective. Within a city, stronger interventions develop when the city makes an effort to cluster projects. Case studies show that small and well-designed pilot projects can grow, geographically and/or thematically into a cluster of four, five or even six related projects. This approach allows know-how and staff skills to spread organically in the city into new teams and new places.
Projects can win wider support if the potential from co-benefits is better realised. For example, cities have used gardening projects for food access, but also to support social capital and active living. Similarly active walking projects have been designed to support community cohesion and promote local safety, they can also support the viability of local facilities. Of course, city case studies with the broadest reach and potential for influencing the wider determinants of health will not be limited thematically to HEUD, but have the ability to deliver co-benefits across a wider range of healthy city themes.
Evaluation has its part to play in capturing the co-benefits. If the paradigm of HUED makes robust health outcome evaluation unobtainable then other proxies and alternative approaches must be used. In other complex situations benchmarking, quantified before interventions are made, has been found useful. Simple but systematic monitoring after implementation also has a role to play.
A two fold framework for action
The case studies show that HUED is seen as having the potential for delivering a range of local health outcomes. Yet leadership and governance, goals for Phase VI, are under theorised. Two complementary modes of action, outlined below, can be distinguished in the case studies. Cities need to assess and target the need for each.
Tools and the supply side
Many cities presented case studies featuring tools. This is a 'supply side' action. Tools will be taken up where there is a demand and where they add value. Examples include HIA methodologies; the development of indicator sets, publishing guidance for developers, capacity building for use of the WHO HEAT tool, and developing methods to put health into city plans.
Advocacy and the demand side
Several cities demonstrated how wider circles of stakeholders (both city leaders and local communities) were drawn into seeing the value of healthy city work. This is a 'demand side' output. A range of relevant practice was developed by cities such as; citizen data collection, involving children, participatory pilot projects, engagement models for different communities, and a learning framework. Through carefully designed participation and engagement, several cities demonstrated that were able to encourage both citizens and politicians to demand healthier neighbourhoods.
Developing a more integrative theory of evidence generation for healthy urban planning
The particular challenges of gathering evidence of effectiveness for settings based interventions has been recognised (Dooris, 2006) . In the open system of a city, classical public health research methodology faces a plethora of almost insurmountable challenges in the guise of confounders, contaminants, identification of dosage, many sources of bias including 'white hat bias' (Cope and Allison, 2010 ) and the 'Hawthorne Effect'. Critically these influence attribution of causality. Methodologies are being developed to attempt to address issues thrown up by this kind of research, such as the UK's Medical Research Council 'Developing and evaluating complex interventions: new guidance' (Craig et al. 2008) . However these approaches are still firmly rooted in the public health epistemological tradition and the suggested methods are those that result in empirically measurable, discrete results that are in keeping with the scientific method (Tesh,1994) .
As already discussed, HUED interventions are embedded within a 'multi-causal web' (Zoller 2005) . Tesh suggests that if a new model arises that promises to be non-reductionist by treating causation broadly, it may actually discourage change by presenting so many targets that choosing any one intervention seems insignificant. Or, on the other hand, presenting all targets as equal choices for intervention, thereby providing researchers, policy-makers, and the public with justification for choosing discrete solutions that then do not address the unhealthy system itself (Tesh, 1994) . In reaction to this problem Grant and Barton (2013) found, though a programme of action research, that an inclusive and participatory method of HIA can be effective in holding the many co-benefits within an overall framework. These cities' experiences certainly confirm that HIA methodologies have potential in this field, and they can bridge the various disciplines, but techniques are required that break free of their much discussed many limitations (Barton and Grant 2008) .
Healthy Cities as co-generators of knowledge
There have been critiques of methodologies that even attempt to find an association or potential causality between neighbourhood characteristics and individual health (Jokela 2014) and there are calls for ever more novel statistics and innovative methods (Duncan 2014) . However there is an epistemological dissonance between the empirical study methodologies being pursued in neighbourhoods and the fundamental nature of the multi-causal and open systems under study. With an almost unlimited choice of physical parameters to measure and an equally bewildering array of candidate health outcomes, the notion of proving significant causality through epidemiological approaches is itself misguided (Oates 2004) . If the goal of better knowledge is to improve urban health through planning and urban design, the validity of using complementary scientific approaches need to be recognised; then the understanding within cities of what works and why is an essential ingredient (Pawson et al. 2010 ).
Important knowledge can be generated in situ through action learning (Argyris & Schön, 1997) . We need research methods that can support and critically analyse multi-disciplinary groups and communities as they develop their understandings of neighbourhood characteristics that support health (Pilkington, Grant and Orme 2008; Barton and Grant 2008) .
Research priorities
There are two significant gaps evident, through omission, in the data from cities. These will need plugging as the field matures. Firstly the economic case still needs proving, there is an implicit hunch that 'building-in' health makes long-term financial sense, can we now develop the research to prove it? Secondly, in this multi-disciplinary, multi-professional and multi-stakeholder domain, evidence is being created and evidence is being consumed across quite different regimes of validity and relevance. However, we don't yet understand the nodes, misconnections and outright gaps within the landscape of evidence pathways.
For the healthy city field as a whole, there is now enough data within the Phase V evaluation, to be able to analyse which attributes within case studies, and which classes of action, support multiple cobenefits across a range of potential health outcome indicators. The assembled expert panel, who have contributed to the Phase V evaluation, are now committed to developing an integrated research programme. The aim is to identify key case studies that initiated systemic change across a range of the Phase 5 themes.
Conclusions: Issues for Phase VI and development of healthier urban environments
The purpose of this paper has not been to reach definitive answers, but through patterns in the data, to shed light on what is happening in the cities of the EHCN who have been using physical urban development to achieve positive heath outcomes. The paper specifically poses questions that have helped to elicit understanding leading to more effective interventions.
The evaluation of the experiences of European cities, presented in this paper, can help guide cities wanting to develop a healthier urban environment and provide further insight for researchers in this field.
WHO EHCN Phase VI has two strategic goals and four core themes (WHO, 2013) . Urban development, spatial planning, transport, housing and regeneration are all everyday city functions, with non-health investment streams, they have potential of supporting population health or damaging it. It is imperative to guide activity in these domains using a health lens. An important purpose of this evaluation is to use city experience from Phase V to inform urban development for health in Phase VI. As such, and drawn from Phase VI priorities and Health 2020; key questions cities need to be asking at the strategic level are:
 How is equity being addressed in spatial policy, investments and decision-making?  To what degree is health literacy being demonstrated in city development leadership?  To what degree are citizens involved in neighbourhood planning empowered with a spatial understanding of health literacy?
At an intervention level, the key questions cities need to ask are:
 Are neighbourhoods being designed for all age groups?  Have local people been involved in recognising what detracts from, or supports, healthier lifestyles?  Is there mechanism for local health issues and concerns to influence and change local environments?  Are healthier neighbourhoods being used to enable community cohesion and resilience?
The creation of healthier urban environments should be a critical component in the delivery of a wide spectrum of health and health equity outcomes in European cities. Guided by a desire for better health and health equity for their citizens, cities must engage public health to ask critical questions of urban environment professionals whenever they embark on physical urban investments.
